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Jejunostomy has been used in the clinical treatment of acute intes- 
final obstruction with great apparent benefit.  Summers (1),  Mayo 
(2), Long (3),  and others have reported good results and recommend 
its use highly.  The following experiments have been made to deter- 
mine the effect of experimental jejunostomy on dogs having obstruc- 
tion of the jejunum. 
In  previously  published  studies  we  have  reported  the  chemical 
changes in the blood and urine observed in pyloric (4) and high intes- 
tinal obstruction  (5)  and have emphasized the  therapeutic value of 
sodium  chloride  solution  in  such  conditions  (6).  In  the  series  of 
experiments tabulated below, we have studied the effect of jejunostomy 
upon the chemical changes of the blood and the duration of life of dogs 
with high jejunal obstruction.  The effect  of combined jejunostomy 
and treatment with sodium chloride is also noted. 
Method. 
Dogs were used for all experiments.  The obstruction was produced under ether 
anesthesia  and the secondary jejtmostomy was done with local anesthesia,  ½  per 
cent novocaine being used.  The obstruction was made 10 to 12 inches below the 
ligament  of Treitz by sectioning  the gut and invaginating the ends.  A  small 
rubber  tube of uniform size was  used  in  the jejunostomy.  The  technique  of 
jejunostomy was a modified Witzel  operation  with an omental covering sutured 
over the area.  In every instance drainage  through the tube was prompt and 
continuous.  Water was permitted ad libitum.  Blood for analysis was withdrawn 
from the jugular vein daily.  All animals  showing complications at autopsy were 
rejected.  The non-protein nitrogen was determined  by the method of Folin and 
Wu (7),  the urea nitrogen by the Van  Slyke and Cullen (8) modification  of the 
Marshall  method,  and  the  carbon dioxide-combining  power  by the method of 
Van Slyke and Cullen (9).  The chlorides were determined  on the tungstic acid 
filtrate in the manner suggested by Gettler (10). 
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TABLE  I. 
Simple Obstruction of Jejunum. 
Dog 
No. 
Blood. 
Amount per 100 cc.  Day 
after  CO~ 
opera-  Total  com- 
tlon.  non-  Urea  Chlo*  blnlng 
i  protein  nitro-  rides, power. 
mtzo-  gen. 
gem. 
rag.  rag.  rag.  per cent 
0  24.6  9.1  520  35.3 
1  24.0  12.6  480  43.8 
2  27.3  7.0  470  42.8 
3  33.3  23.8  490  38.1 
4  26.1  14.0  490  41.9 
5  25.0  9.1  450  43.8 
6  23.6  11.9  420  52.0 
7  33.7  14.7  410  55.8 
8  31.2  11.9  390  59.6 
9  68,3  44.1  360  53.9 
10  175.0  85.4  310  34.3 
0  34.9  13.3  480  39.0 
1  38.5  9.8  430  35.3 
2  29.7  7.0  390  44.7 
3  32.6  7.0  380  15.3 
4  31.6  6.3  370  46.6 
5  25.9  4.2  360  54.7 
6  35.3  11.2  350  41.9 
7  31.6  10.5  290  53.0 
8  45.0  23.1  340  61.5 
9  34.9  11.2  330  50.2 
10  40.0  11.2  310  67.1 
11  41.6  13.3  310  70.9 
12  50.8  11.2  310  73.8 
13  42.8  21.0  290  54.9 
14  33.0  14.7  290  59.6 
15  81.5  33.6  300  67.1 
16  54.6  21.0  300  69.0 
17  63.5  30.1  280  78.5 
18  75.0  42.0  260  67.1 
19  137.0  67.9  200  71,9 
0  37.5  11.9  500  29.4 
1  20.0  7,7  430  41.9 
2  33.3  7.0  410  32.4 
Treatment. 
Obstruction of  jejunum. 
Died. 
Obstruction of jejunum. 
Died. 
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Blood. 
Day  Amount per 100 cc. 
Dog  after  CO~ 
No.  opera-  Total  ¢om- 
tlon.  non-  Urea  Chlo-  bining 
Pn/rOtein  nitro-  rides,  power.  tro-  gen. 
gen. 
ool. 
rag.  rag.  rag.  per vent 
3  3  31.9  4.9  410  43.8 
4  28.5  4.2  400  43.5 
5  46.0  27.3  370  40.9 
6  32.6  8.4  340  40.9 
7  36.1  11.9  360  57.7 
8  32.6  11.9  350  58.7 
9  36.6  11.2  330  59.6 
10  36.1  14.7  310  50.2 
11  38.9  11.9  330  64.3 
12  58.8  27.9  270  44.7 
4  0  37.0  14.7  500  33.4 
1  40.0  11.9  430  46.6 
2  41.0  14.7  400  48.3 
3  89.8  29.4  330  62.4 
4  73.5  37.8  320  60.2 
5  195.0  85.4  330  40.9 
5  0  30.9  11.9  490  32.4 
1  39.5  8.4  450  39.0 
2  34.5  7.0  420  34.3 
3  38.9  5.6  400  41.9 
4  32.3  15.4  400  48.2 
5  79.0  42.0  400  48.2 
Treatment. 
Died. 
Obstruction of jejunum. 
Died. 
Obstruction of jejunum. 
Died. 
EXPERIMENTAL  OBSERVATIONS. 
Five animals with simple obstruction of the jejunum lived from 5 to 
19  days.  The chemical changes of the blood were  similar to those 
noted in duodenal obstruction, but developed less rapidly.  The car- 
bon dioxide-combining power shows an  increase but not the marked 
rise observed in obstruction of the duodenum and pylorus (Table I). 
In a second series of five animals in which obstruction of the jejunum 
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from 3  to 5  days.  The chemical changes  of  the  blood  developed 
rapidly and were typical of those found in high intestinal obstruction 
(Table II). 
TABLE  II. 
Obstruction of Jejunum and Jejunostomy Simultaneously. 
No Treatment. 
Blood. 
Day  Amount  per 100 cc. 
Dog  after  C02-  Treatment. 
No.  opera- Total  coro- 
t.ion,  non-  Urea  Chlo- bining 
protein  nitro-  rides, power. 
nitro-  gen. 
gem 
¢ol.  rag.  rag.  rag.  per c~w~ 
6  0  41.0  15.4  500  28.7  Obstruction of jejunum and jejunostomy. 
1  29.1  14.7  450  15.5 
2  38.0  17.1  370  30.5 
3  50.8  27.3  310  15.5 
4  101.5  65.8  270  22.1  Died. 
0  21.4  6.1  490  21.1 
1  36.1  10.5  420  20.2 
2  19.6  400  11.7 
3  60.0  38.5  390  18.3 
0  45.0  7.0  490  26.8 
1  42.8  7.9  470  41.9 
2  32.6  9.8  430  40.9 
3  33.0  7.9  390  42.8 
4  37.5  17.3  350  44.7 
5  150.0  58.8  290  39.0 
0  36.6  7.5  470  40.9 
1  38.5  9.3  410  38.1 
2  65.0  25.2  470  42.8 
3  131.0  58.8  380  24.7 
Obstruction of jejunum and jejunostomy. 
Died. 
Obstruction of jejunum and jejunostomy. 
Died. 
Obstruction of jejunum and jejunostomy. 
Died. 
10  0  39.5  5.1  500  28.7 
1  40.0  10.7  490  24.6 
2  32.3  9.8  420  37.2 
3  68.3  32.9  370  26.8 
Obstruction of jejunum and jejunostomy. 
Died. 
Animals subjected to obstruction of the jejunum and jejunostomy 
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TABLE  IlL 
Obstruction  of Yejunum  and  Yejunostomy  Simultaneously.  Sodium  Chloride  Solution 
Given  from  Beginning  of  Experiment. 
Blood. 
Amount per I00 cc.  Day 
Dog  after  CO2-  Treatment.  No.  opera- Total  CON- 
fion.  non-  I  Urea  CMo-  bining 
protein i nitro-  rides,  power.  nitro-  gen. 
gen. 
~oL 
rag.  rag.  rag.  ~er cent 
11  34.9  19.6  450  35.3 
12 
0  Obstruction of jejunum and jejunostomy. 
40 cc. per kg. of 1% NaCI subcutaneously. 
1  62.5  32.8  500  40.0  "  "  "  "  "  1"  "  " 
2  37.0  18.2  470  38.1  "  "  "  "  "  1"  " 
3  31.6  24.5  520  40.0  No injection. 
4  59.0  25.9  450  40.9  40 cc. per kg. of 1% NaCI subcutaneously. 
5  38.6  23.1  580  43.8  No injection. 
6  41.2  25.2  490  33.4  "  " 
7  48.6  29.5  480  37.2  "  "  Died. 
0  38.5  14.0  510  36.2  Obstruction of jejunum and jejunostomy. 
40 cc. per kg. of 1% NaC1 subcutaneously. 
1  37.0  11.9  480  42.8  "  "  "  "  "  1"  " 
2  25.7  8.4  440  52.0  "  "  "  "  "  1"  "  " 
3  22.9  7.7  420  56.8  "  "  "  "  "  1"  "  " 
4  7.0  460  49.2  "  "  "  "  "  1"  "  " 
5  30.0  15.4  460  39.0  "  "  "  "  "  1"  "  " 
6  35.3  17.5  520  38.1  No injection.  Died. 
0  29.4  5.6  530  34.3  Obstruction of jejunum and jejunostomy. 
40 cc. per kg. of 1% NaC1 subcutaneously. 
1  33.7  11.2  490  29.4  "  "  "  "  "  1"  "  " 
2  29.7  12.6  490  30.5  "  "  "  "  "  lU  "  " 
3  37.0  12.6  490  34.3  "  "  "  "  "  1"  "  " 
4  39.5  15.4  500  27.5  "  "  "  "  "  1"  "  " 
5  70.0  35.0  510  22.0  "  "  "  "  "  1  "  "  " 
6  147.0  74.2  500  23.8  "  "  "  "  "  1"  "  " 
Died. 
14 
13 
0  23.6  5.6  490  39.0  Obstruction of jejunum and jejunostomy. 
40 cc. per kg. of 1% NaC1 subcutaneously. 
1  24.6  9.1  480  33.4  "  "  "  "  "  1"  "  " 
[  t,  ,,  2  28.9  9.1  470  30.5  "  "  "  "  "  1  "  ! 
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TABLE  III.--Concluded. 
Blood. 
Day  Amount per 100 cc. 
Dog  after  CO~- 
No.  ~m]~o~a- Total  corn- 
non-  Urea  Chlo-  bining 
Pnlrotein  nitro-  rides,  power. 
tro-  gem 
gem 
~01. 
rag.  rag.  rag.  per cen~ 
15  0  30.0  10.5  480  30.5 
1  22.8  5.6  470  36.2 
2  27.0  10.5  480  37.2 
3  29.4  14.0  500  33.4 
4  34.1  11.9  530  39.1 
5  30.9  11.2  520  40.9 
6  30.9  10.5  510  40.0 
7  41.6  14.0  490  37.2 
8  38.0  16.8  460  50.2 
9  37.0  18.2  450  43.8 
10  53.6  24.5  500  39.0 
11  65.2  25.2  540  40.0 
12  60.0  30.8  510  34.3 
Treatment. 
Obstruction of Jejunum and jejunostomy. 
40 cc. per kg. of l°/o NaC1 subcutaneously. 
Died. 
beginning of the experiment lived from 3 to 12 days.  They did not 
show the chemical changes in the blood characteristic of jejunal obstruc- 
tion.  The  administration  of  sodium  chloride  solution  apparently 
prevented such changes (Table III). 
In five dogs with obstruction of the jejunum jejunostomy was done 
after the development of a toxemia.  The duration of life in the group 
varied from 4 to 13 days.  The animals developed the characteristic 
blood changes of simple jejunal obstruction (Table IV). 
In the last series of five dogs jejunostomy was done after the onset 
of  the  toxemia  of  jejunal  obstruction.  Sodium  chloride  was  given 
after jejunostomy in sufficient quantity to keep  the blood chlorides 
within normal limits.  These animals did not  develop  the  chemical 
changes of the blood characteristic of obstruction of the jejunum and 
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TABLE  IV. 
Obstruction of Jejunum with Jejunostoray Later.  No Sodium Chloride Solution 
Given. 
Blood. 
Day  Amount per 100 cc. 
Dog  after  CO~ 
opera-  Total  com- 
tion.  non-  Urea  Chlo-  bining 
protein  nitro-  rides,  power. 
nitro-  den. 
gel1. 
vol. 
mg.  mg.  mg.  per cent 
16  0  30.0  7.5  510  26.8 
1  25.9  10.5  430  23.0 
2  25.7  8.4  400  28.7 
3  25.7  7.7  400  24.9 
4  22.0  4.2  400  32.4 
5  25.9  4.2  430  38.1 
6  18.3  4.0  420  38.1 
7  16.6  7.0  490  33.3 
8  18.3  7.7  370  43.8 
9  9.8  310  32.4 
10  15.4  340  36.2 
11  31.6  11.2  330  51.3 
13  154.6  77.7  300  32.4 
17  0  33.0  11.2  460  25.8 
1  30.9  11.2  460  32.4 
2  30.0  9.8  400  41.9 
3  25.9  9.8  380  38.1 
4  33.0  11.2  410  38.1 
5  34.1  14.7  370  46.6 
6  31.9  19.6  330  52.2 
7  61.0  28.6  320  55.1 
8  111.0  61.6  320  41.9 
18  0  31.6  9.8  480  40.0 
1  40.0  9.3  440  43.8 
2  39.5  11.2  410  43.8 
3  36.1  7.9  420  46.6 
4  30.9  13.2  390  47.5 
5  35.3  14.0  370  48.5 
6  42.8  21.7  340  47.5 
7  37.5  14.7  350  46.6 
8  47.6  23.8  370  50.2 
9  80.8  47.6  330  51.7 
10  171.0  66.5  320  57.7 
Treatment. 
Obstruction of jejunum. 
Jejunostomy. 
Died. 
Obstruction of jejunum. 
Jejunostomy. 
Died. 
Obstruction of jejunum. 
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TABLE  l'V---Concluded. 
Dog 
i~qo. 
18 
19 
20 
Day 
after 
opera- 
tion. 
Blood. 
Amount  per 100 cc. 
CO~- 
Total  cora- 
non-  Urea  Chlo- bining 
protein  nitro-  rides, power. 
nitro-  gen. 
gen. 
~1. 
mg.  mg.  mg.  ~  cenl 
11  121.0  64.4  310  50.2 
12  140.0  91.1  290  39.0 
13  185.0  98.1  250  34.3 
0  28.9  11.9  500  35.3 
1  28.5  13.3  450  40.0 
2  37.5  13.3  410  33.4 
3  30.0  18.9  400  41.9 
4  27.0  14.0  400  48.3 
5  38.9  15.4  330  36.2 
6  28.5  15.4  350  52.0 
7  62.5  42.7  350  45.7 
8  140.0  79.1  310  40.9 
0  41.0  14.7  490  34.3 
1  40.0  22.4  410  50.2 
2  46.8  19.6  370  59.6 
3  55.4  21.1  340  43.8 
4  140.0  67.9  310  44.7 
Treatment. 
Died. 
Obstruction of jejunum. 
Jejtmostomy. 
Died. 
Obstruction of jejunum. 
Jejunostomy. 
Died. 
DISCUSSION. 
In obstruction of the jejunum, the average duration of life without 
treatment is somewhat longer than in obstruction of the duodenum. 
The rise in the non-protein and urea nitrogen and the fall in the chlo- 
rides occur in both types of obstruction.  The carbon dioxide-com- 
bining power increases less than in obstruction higher up. 
The dogs having jejunal obstruction and jejunostomy simultane- 
ously live a much shorter time than those having obstruction only. 
The jejunostomy does not  prevent the  occurrence of  the  chemical 
changes in the blood observed in jejunal obstruction.  If, after the 
same operative procedure, animals are treated with sodium chloride 
as shown in the third series, duration of life is somewhat lengthened TABLE  V. 
Obstruction  of Jejunum  with  Jejunostomy  Later.  Sodium  Chloride  Solution  Given 
after Jejunostomy. 
I  I   lood.  I 
Amo~tp~l~cc. 
Dog  COs-  Treatment.  No.  Total  com- 
non-  Urea  Chlo-  bining 
protein  nitro-  rides,  power. 
nitro-  gen. 
gen. 
mg.  mg.  mg.  per ccn~ 
21  42.8  11.7  520  30.5  Obstruction of jejunum. 
39.5  18.9  450  40.0 
35.7  16.3  450  40.9 
35.3  16.8  450  39.0 
58.5  27.3  400  49.2 
60.0  19.6  400  40.0 
63.5  35.0  330  57.7  Jejunostomy. 
40 cc. per kg. of 1% NaCI subcutaneously. 
32.6  18.2  370  51.3  "  "  "  "  "  1"  "  " 
30.0  16.8  490  41.9  "  "  "  "  "  1"  "  " 
30.0  14.0  500  39.0  No injection. 
38.9  12.1  520  38.1  '¢  " 
35.7  18.6  490  42.8  "  " 
61.0  30.8  470  38.1  "  " 
63.5  36.4  370  42.8  40 cc. per kg. of  1% NaCI  subcutaneously. 
56.8  25.2  460  48.5  "  "  "  "  "  1"  "  " 
34.1  16.8  540  45.7  No injection. 
48.2  24.5  500  38.1  "  " 
115.0  51.1  460  44.7  40 cc. per kg. of 1% NaC1 subcutaneously. 
66.3  35.7  520  39.0  No injection.  Died. 
22  26.5  13.2  510  27.5  Obstruction of jejunum. 
30.0  9.1  450  40.9 
41.6  16.1  390  34.3 
40.0  11.9  350  33.4 
42.8  16.1  360  34.3  Jejunostomy. 
40 cc. per kg. of  1% NaC1 subcutaneously. 
46.2  39.9  380  32.4  "  "  "  "  "  1"  "  " 
30.6  8.4  430  38.1  "  "  "  "  "  1"  "  " 
23.4  10.5  370  28.1  "  "  "  "  "  1"  "  " 
24.0  8.4  550  36.2  No injection. 
28.2  15.4  530  37.2  "  " 
45.0  26.6  500  36.2  "  " 
41.0  21.1  440  46.6  40 co. per kg. of 1% NaCI subcutaneously. 
30.0  9.8  480  42.8  "  "  "  "  "  I"  "  " 
27.5  16.1  510  41.9  No injection.  Died. 
23  24.8  18.2  480  36.2  Obstruction of jejunum. 
31.6  7.7  480  39.0 
25.9  10.5  450  34.3 
491 TABLE  V---Concluded. 
Dog 
No. 
23 
24 
25 
Blood. 
Day  Amount per I00 cc. 
after  CC~- 
opera-  Total  corn-  , 
t.lon,  non-  Urea  Chlo-  bining 
protein  nitro-  rides,  power. 
nitro-  gen. 
gen. 
Treatment. 
~ol. 
rag.  rag.  rag.  per cent 
3  37.5  11.2  410  46.6 
4  25.7  10.5  420  51.1 
5  33.3  11.9  370  52.0 
6  35.3  17.5  370  59.6 
7  31.6  11.2  370  55.8 
8  28.5  12.6  330  63.4  Jejunostomy. 
40 cc. per kg. of  1% NaC1 subcutaneously. 
9  28.5  9.1  350  65.3  "  "  "  "  "  2"  "  " 
10  23.8  9.1  430  54.9  "  "  "  "  "  1"  "  " 
11  44.4  19.6  450  43.8  "  "  "  "  "  1  "  "  " 
12  34.5  16.8  470  48.3  "  "  "  "  "  1"  "  " 
13  57.0  31.5  510  38.1  No injection.  Died. 
0  27.3  11.2 
1  28.5  6.3 
2  31.6  9.8 
3  29.4  12.6 
4  27.7  9.8 
5  32.6  7.0 
6  30.3  14.0 
7  32.6  9.1 
8  22.9  11.9 
9  20.2  7.0 
10  22.9  11.9 
11  18.6 
12  37.5  14.7 
13  60.5  33.6 
0  31.6  10.5 
1  38.9  14.0 
2  33.7  14.0 
3  25.9  11.2 
4  31.6  12.8 
5  34.5  11.9 
6  30.0  9.8 
7  29.1  9.8 
8  28.5  9.8 
9  21.8  8.4 
10  33.7  9.1 
11  30.0  7.7 
500  32.4  Obstruction of jejunum. 
440  41.9 
420  46.6 
400  48.3 
390  48.3 
390  39.0 
330  51.1  Jejunostomy. 
40 ce. per kg. of  1% NaCI subcutaneously, 
390  48.3  "  "  "  "  "  2"  "  " 
450  43.8  "  "  "  "  "  2"  "  " 
490  43.8  "  "  "  "  "  1"  "  " 
460  46.6  "  "  "  "  "  1"  "  " 
480  42.8  "  "  "  "  "  1"  "  " 
490  34.3  "  "  "  "  "  1"  "  " 
500  40.9  Noinjecfion.  Died. 
490  37.2  Obstruction of jejunum. 
470  32.4 
450  43.8 
440  46.6 
390  49.2 
390  40.0 
350  56.8  Jejunostomy. 
40 cc. per kg. of 1% NaC1 subcutaneously. 
380  53.9  "  "  "  "  "  2"  "  " 
460  33.4  "  "  "  "  "  1"  "  " 
440  34.3  "  "  "  "  "  2"  "  " 
580  33.4  No injection. 
540  39.0  "  "  Died. 
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but not beyond that of dogs having obstruction alone.  The sodium 
chloride seems to be of value in prolonging life.  The jejunostomy is 
apparently of no definite benefit. 
Jejunostomy  done  after  the  development  of  a  toxemia does not 
increase the duration of life nor does it alter the progress of the chemi- 
cal changes in the blood. 
In the last series, in  which  the  jejunum was  obstructed,  followed 
later by jejunostomy and treatment with sodium chloride, life was 
definitely prolonged.  Sodium chloride solution was given just before 
jejunostomy and thereafter in  sufficient quantity to keep the blood 
chlorides within  normal limits.  It is  difficult to explain why these 
animals live longer than those having jejunostomy and sodium chlo- 
ride treatment from the beginning.  The findings suggest that early 
jejunostomy not only did no good, but apparently did harm.  Com- 
paring the last  series with the fourth series, it seems clear that the 
sodium chloride was of value in prolonging life. 
CONCLUSIONS. 
1.  Jejunostomy does not prevent the development of the chemical 
changes of the blood characteristic of obstruction  of the jejunum in 
the dog. 
2.  Jejunostomy following experimental obstruction of the jejunum 
has no beneficial effect upon the duration of life.  There is some evi- 
dence that life may be shortened by early jejunostomy. 
3.  Treatment of jejunal obstruction with sodium chloride solution 
tends to prolong the life of animals regardless of jejunostomy. 
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